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The proton spin structure:

Spin crisis

/ Aqseq

First spin crisis:
quarks only provide = 30% of the
proton spin
Where is the rest of the
proton spin?
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The proton spin structure:

Spin crisis 1.1
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oecond spin crisis:
transverse effect not small!
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Transverse Single Spin

Asymmetries
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Sivers mechanism

Sivers mechanism:

Azimuthal asymmetry generated by correlations
between quark transverse momentum and the
proton transverse spin
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Sivers mechanism

Sivers mechanism:

proton transverse spin
naive T-odd function

Spatial deformation due to spin-orbit
correlations:

-

= o

=>non zero Orbital Angular Momentum! -

Quark Density in 2D

Azimuthal asymmetry generated by correlations
between quark transverse momentum and the




Sivers mechanism
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Spatial deformation due to spin-orbit

=>non zero Orbital Angular Momentum! -

Sivers mechanism:

Azimuthal asymmetry generated by correlations
between quark transverse momentum and the

proton transverse spin

naive T-odd function  Quark ensiy in 20

correlations:

BUT!!

TMD factorization not valid in
pp => hadron reaction!
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Collins mechanism:

left-right asymmetry from correlations between
quark transverse spin and outgoing hadron
direction
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Which effect®
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Which effect®
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Which effect?
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How to separate the
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Transversity x IFF

Interference Fragmentation:
left-right asymmetry from correlations between quark transverse

spin and relative orbital angular momentum of the hadron pair
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Interference Fragmentation:
left-right asymmetry from correlations between quark transverse
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Transversity x IFF

Interference Fragmentation:
left-right asymmetry from correlations between quark transverse

spin and relative orbital angular momentum of the hadron pair
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Transversity X IFF @ midrapidity
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Sivers in Drell-Yan

Quark Density in 2D
O Sivers effect gives access to the
spatial quark distribution, and,

indirectly, on OAM
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e TMD Factorization apply
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Sivers in Drell-Yan

e TMD Factorization apply
e No fragmentation
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Sivers in Drell-Yan

e TMD Factorization apply

e No fragmentation
e Important TMD framework test

TSSAsvers= - TSSASR 2xrs
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Quark Density in 2D
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Sivers in Drell-Yan

Feasibility studies detecting di-muons
with the new FVTX and the existing

PHENIX muon arms ongoing
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Many open questions

e Which effect generates those large transverse
asymmetries?

« (Can we access the initial state interaction (Sivers) and

final state Interaction (Transversity x Collins) separately
in hadron reaction?

e How is the factorization broken in hadron reactions%

e What asymmetries are generated by Transversity times
' in forward direction?

e Does the Sivers effect generate opposite sign in SIDIS and
DY, and which is its kinematic mapping?
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Sivers in Drell-Yan
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Sivers in Drell-Yan
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Sivers in Drell-Yan
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Sivers in Drell-Yan
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